Approximately half of credit card holders in the United States regularly carry unpaid credit card debt. These so-called "revolvers" exhibit payment behavior that differs from that of those who repay their entire credit card balance every month. Previous literature has focused on the adoption of debit cards by people who carry credit card balances, but so far there has been no empirical analysis exploring the relationship between revolving behavior and patterns of payment use, such as substitution away from credit cards to other payment methods.
Introduction
Borrowing money on a credit card is expensive. Despite the cost, nearly 44 percent of credit card holders carry balances.
1 Financing credit card borrowing represents a significant burden for U.S. households. The average debt level reported by individuals with card balances was around $5, 000 in 2004 (2004 dollars) , financed at an average rate of over 11 percent per year (Bucks, Kennickell, and Moore 2006) . Financial distress associated with managing such credit card debt may contribute to the high rates of personal bankruptcy filing (Domowitz and Sartain 1999; Stavins 2000; White 2007 ).
The high expense of carrying credit card debt, particularly in the face of the apparent availability of lower-cost alternative financing, has led researchers to examine the underlying determinants of card borrowing. This research has followed two primary paths. First, traditional (neoclassical) economic reasoning explains the carrying of high credit card debt as cost-minimizing behavior. According to that reasoning, financing consumption with credit cards may actually be less expensive, not more, than plausible alternatives, when costs associated with insufficient liquidity, arranging alternative financing, and switching credit contracts are fully taken into account. Second, a behavioral view of carrying credit card debt has associated card borrowing with self-control problems. Credit cards temporally separate the enjoyment of consumption from the pain of paying for it. This decoupling may be particularly attractive for individuals who disproportionately overvalue present consumption and undervalue future costs.
High levels of credit card debt and the consequences for the broader economy as well as for the individual debtor make the study of individuals who carry credit card balances an important topic in payments research. Whether the explanation is behavioral or traditional, the implications of credit card debt for payment behavior are similar. Cardholders who carry unpaid credit card balances-also called revolvers-face finance charges for their marginal purchases. Under the cost-based explanation, rational individuals should substitute from credit cards to alternative payment methods, provided they have sufficient liquidity to do so. Following the behavioral reasoning, individuals with credit card debt (and self-control problems) may substitute from credit cards to alternative payment methods as a self-control device.
Importantly, the two competing explanations of credit card debt generate hypotheses that, when tested, are observationally equivalent. Under either explanation, indi-viduals with revolving balances should use credit cards less and alternative payments more.
To date, evidence of such substitution by individuals with revolving balances has been lacking. Notable exceptions are Zinman (2007a) and Klee (2006) , whose studies of credit card adoption both show that credit card revolvers are more likely than other credit card users to adopt debit cards. Although this is an important step towards explaining the payment behavior of revolvers, we argue that there is a significant difference between adopting a payment mechanism and actually using it at the point of sale. This paper attempts to further develop a picture of how carrying revolving balances impacts actual payment activity.
Using data from the Survey of Consumer Payment Preferences for over 1,800 individuals who hold both credit and debit cards, we explore the effects of revolving balances on payments made with four different payment methods: credit card, debit card, check, and cash. We find significant evidence of substitution of debit for credit by individuals with unpaid credit card balances. Individuals who regularly carry revolving balances make a significantly lower fraction of their total payments with credit and a significantly higher fraction of their total payments with debit. In contrast, there is no significant difference in the use of check or cash between revolvers and convenience users. Furthermore, revolvers are much more likely than convenience users to report debit as being the payment method chosen most frequently at the point of sale. Unlike the previous literature related to this topic, this study addresses the actual use of payment instruments by revolvers.
We complement our analysis of payment behavior with qualitative data on payment attribute perceptions. Perceptions-or perceived differences in payment attributeshave been found to be important determinants of consumer payment behavior (see Hirschman 1982; Miyazaki and Fernandez 2001; Mantel 2000; Jonker 2005; Schuh and Stavins 2008) . We attempt to identify revolvers' perceptions of debit cards that may be linked to their substitution behavior. We show that individuals with revolving balances are much more likely than convenience users to feel that debit offers superior budgeting and control over money than credit. Such attribute perceptions are likely to be important determinants of payment substitution.
Our results are the first to show substitution from credit to debit by individuals with revolving credit card balances, not only in the adoption of payment methods, but in actual payment use. This substitution is likely motivated by concerns of budgeting and financial control. Provided that perceptions are not fixed over time, our results also point to key attribute perceptions that marketers and policymakers can influence to affect credit card spending.
The paper is organized as follows: Section 2 reviews the literature on credit card revolving, discussing implications for payment behavior. Section 3 describes the data. Section 4 presents our results and Section 5 concludes.
Literature Review
Carrying credit card balances from month to month is an apparently expensive way to finance consumption. This high cost has motivated two broad paths of research seeking to explain the underlying determinants of holding such revolving balances. The first, more traditional path attempts to explain credit card debt with cost-based explanations. The second path, behavioral in nature, has sought to explain credit card debt with psychological factors such as self-control problems.
Traditional economic explanations for credit card debt are based on analysis of the relative cost of credit card borrowing compared with other sources of credit. Although credit card borrowing may seem expensive, some economists suggest that alternatives may be even more costly. The price of borrowing may include not only the interest rate, but also the difficulty of arranging alternative financing and the costs of switching across credit contracts. Brito and Hartley (1995) indicate that the cost of paying interest on credit card debt is likely to be lower than the transaction costs associated with arranging loans from banks or other financial institutions. Telyukova and Wright (2005) and Zinman (2007b) show that consumers maintain balances in their low-interest-bearing bank accounts for liquidity reasons, even while carrying high-interest credit card debt. The authors suggest that a rational consumer may pay interest on credit card debt to avoid some of the expected costs associated with not holding precautionary or transactions balances. Researchers have also argued that high costs of switching credit contracts may play a role in consumers' decision to maintain balances on their credit cards (see Calem and Mester 1995; Calem, Gordy, and Mester 2005; Ausubel and Shui 2005) . These traditional cost-based explanations show that credit card debt, despite high interest rates, may actually be a lower-cost source of financing than other options. This view is supported by evidence suggesting that the actual value of credit card debt is negatively correlated with changes in interest rates, showing price sensitivity in card borrowing (Gross and Souleles 2002) .
Traditional cost-based explanations are somewhat at odds with a growing body of behavioral research on credit card borrowing. Laibson, Repetto, and Tobacman (2000) use a model of a consumer with self-control problems to explain the household portfolio puzzle of holding both credit card debt and low-interest illiquid assets, such as retirement accounts. Meier and Sprenger (2007) show that directly measured selfcontrol problems are strongly correlated with credit card debt. Ausubel (1991) suggests that self-control problems play a primary role in generating credit card industry profits; and Ausubel and Shui (2005) indicate that self-control problems can explain the success of teaser rates in credit card markets.
The nature of credit cards may make credit card spending (and borrowing) particularly susceptible to self-control problems. Behavioral research on credit card use highlights decoupling: the separation of payment decisions from consumption decisions (for discussions, see Prelec and Lowenstein 1998; Thaler 1999) . With a credit card, payment is separated from the act of purchasing and can occur substantially later than purchase or consumption. Psychologically, such temporal separation may encourage credit card spending and, consequently, credit card debt (Bar-Gill 2004) .
For the purpose of this paper, we do not specifically endorse either the traditional or the behavioral view of credit card borrowing. Instead, we seek to understand the payment patterns of credit card borrowers, and the two views generate hypotheses that, when tested, are observationally equivalent. That is, under both views, individuals with revolving balances are more likely than convenience users to use alternative payment media at the point of sale.
Under the traditional view, consumers minimize their costs. Credit card revolvers with no liquidity constraints would choose not to borrow, in order to avoid the cost of financing. In this cost-based approach, a rational consumer would choose the lower-cost option, that is, a rational consumer would use credit less, and other payment methods more.
The behavioral view would see the use of alternative payment instruments as an act of will, a commitment device chosen by an individual who has self-control problems with respect to credit card spending. In this view, individuals with revolving balances are the ones with such self-control problems. Even though only "sophisticated" individuals, cognizant of their self-control problems, would take up such a commitment device, one would expect revolvers to be more likely than non-revolvers to choose alternative payment methods, all else being constant.
Zinman (2007a) and Klee (2006) have shown that individuals who carry revolving credit card balances are significantly more likely than convenience users to adopt debit. There is a critical difference between adopting a payment instrument and actually using it at the point of sale. Individuals with self-control problems may obtain a debit card as a commitment device, but fail to act as intended (use the debit card) when making purchases. Furthermore, revolvers who face liquidity constraints (see Telyukova and Wright 2005; Zinman 2007b ) may use credit more than individuals without revolving balances, in order to avoid insufficient liquidity.
Although the issue of payment instrument adoption by individuals with revolving credit card balances has been addressed in the literature, empirical evidence showing the relationship between revolving balances and payment use, such as the substitution of debit for credit, has been lacking. Using data collected from the 2005 Survey of Consumer Payment Preferences specifically tailored to addressing these issues, we explore the relationship between revolving credit card balances and payment use.
Data: The Survey of Consumer Payment Preferences
We use survey data specifically tailored to answering the question of how revolving credit card balances are related to payment method use. In the spring of 2005, Dove Consulting, jointly with the American Bankers Association, conducted its fourth biannual payments survey, the Study of Consumer Payment Preferences (SCPP). The survey was either distributed by mail or administered on the Internet; 3,008 individuals over 18 years of age across the United States responded, with a response rate of approximately 15 percent.
2
Even though the SCPP sample is supposed to be representative of the United States population, there are concerns about sample selection that could impact both the generality and the validity of our results. There are issues of sample selection bias with respect to: (1) survey recipients and (2) survey respondents. The SCPP survey was sent to individuals from a list generated by a private marketing firm. The process of choosing recipients appears not to have been a random selection of individuals from the population. In order to induce responses, three $1,000 lottery prizes were offered to respondents. The presence of this lottery likely generates differences between respondents and nonrespondents. Respondents may have a lower opportunity cost of time and/or be more risk-loving than nonrespondents.
In addition to these potential sample selection issues, there are demographic differences between the SCPP sample and the broader population. SCPP survey respondents have, on average, higher levels of education and are more likely to be in middle age and income groups when compared with the U.S. population. Previous research has shown the importance of such demographic characteristics for payment behavior (see, for example, Stavins 2001; Mester 2003; Anguelov, Hilgert, and Hogarth 2004) . Despite not being fully representative of the U.S. population, the SCPP contains a depth of information on payment behavior and consumer perceptions of payments not available from any other survey to date.
3
To explore the relationship between revolving credit card balances and payment use at the point of sale, we take a subsample of SCPP respondents. Our analysis focuses on the 62.5 percent of the sample, 1,880 individuals, who hold both credit and debit cards and have non-missing socio-demographic characteristics and paymentrelated responses (see below). Forty-three percent of the sample, or 807 individuals, report regularly carrying balances on their credit cards.
4 Table 1 shows the socio-demographic characteristics of individuals included in our analysis for all cardholders, revolvers, and convenience users. Individuals in the sample are predominantly white, under 45 years old, with at least some college education and income between $40,000 and $100,000. On average, people in the sample have reasonably high levels of financial experience: the average length of time for which a person has held his or her primary checking account exceeds 11 years. As can be seen, there are few differences in socio-demographic characteristics between individuals who do and do not carry credit card balances. Individuals with revolving balances are generally younger than those who repay their balances. In the following sections, we test whether the two groups of cardholders differ in their payment behavior.
Payment Use
Our primary measures of payment use at the point of sale are: (1) the fraction of total payments made with a given payment instrument and (2) the payment instrument cited as the one most frequently used at the point of sale.
The survey asks respondents to indicate how many purchases they make with a given payment instrument in stores in a given week. The question is worded as, "How often do you use the following payment methods to make purchases in stores?" The options are "Don't use, Once a week or less, 2-4 times per week, 5-7 times per week, or 8 or more times per week."
For payments made with credit card, debit card, check, and cash we take the midpoint of the interval response as the number of payments made.
5 For each payment instrument, we take the number of payments made with payment j, and divide by the total number of payments made by consumer i, to obtain the fraction of purchases made by consumer i with payment j .
where N ij is the number of payments made by consumer i with payment j.
The resulting variables Fraction Credit, Fraction Debit, Fraction Check, and Fraction Cash are used as dependent variables in our analysis.
In addition to asking respondents about a total number of payments, the survey also asks respondents to state which payment instrument they use most frequently at the point of sale. The question is worded as, "When you make purchases overall, which method of payment do you use most often?"
Responses to this question generate four binary variables used in our analysis:
Most Frequent Credit, Most Frequent Debit, Most Frequent Check, and Most Frequent Cash. These variables are equal to 1 if the given payment instrument is chosen most frequently, and 0 otherwise.
In addition to these payment behavior variables, the survey also asks respondents to report their participation in credit and debit card rewards programs. Such program participation changes the relative price of using a certain payment instrument and so represents an important determinant of payment behavior (for evidence, see Ching and Hayashi 2006) . Of our sample of 1,880 individuals, 1,722 answered the question that asked whether or not they had either debit card or credit card rewards, or both.
Summary statistics for these payment variables are presented in Table 2 by revolving behavior. Unlike the demographic variables, these variables show that individuals with revolving balances exhibit payment patterns that differ significantly from those of convenience users. Even though cash and check payment behavior is similar across revolvers and convenience users, revolvers show significant substitution from credit to debit. Individuals with revolving balances cite a significantly lower fraction of total payments made with credit and a higher fraction of total payments made with debit. Revolvers are also significantly more likely to cite debit, and significantly less likely to cite credit, as their primary payment choice.
Perceptions of Payments
In addition to asking about payment use, the SCPP asks a series of questions on individual perceptions of payment instruments. The responses to these questions allow us to explore the underlying reasons for the payment behavior that consumers report. For each payment instrument, respondents were asked whether they view it as: easy to use, widely acceptable, safe, allowing control over money, helping in budgeting, and easy to get refunds or resolve disputes (for the design of these survey questions, please see the appendix). Individuals responded either yes or no to each question, for each payment instrument.
The perceptions of payments elicited in the SCPP provide an opportunity to see what consumers view as salient features for each payment instrument and to see how these perceptions affect payment use. For the purposes of this paper, we are primarily interested in the consumers' perceptions of debit cards and credit cards.
We use responses to the above perception questions to generate six binary variables that are equal to 1 if the respondent answered "Yes," and 0 if the respondent answered "No"; these variables are: Easy, Acceptable, Safe, Control, Budgeting, and Refund. Further, we generate binary variables that are equal to 1 if the survey respondent answered positively in the case of debit and negatively in the case of credit-that is, they show whether or not the respondent perceives a clear difference between debit and credit, and perceives debit as superior. The following six variables are used in our analysis of perceptions: DebitBetterEasy, DebitBetterAcceptable, DebitBetterSafe, DebitBetterControl, DebitBetterBudgeting, and DebitBetterRefund. Table 3 shows summary statistics of these variables, broken down by revolving behavior, for individuals with non-missing socio-demographic characteristics. Individuals with revolving balances are significantly less likely to see debit as superior to credit with respect to ease of use and acceptability, significantly more likely to see debit as being better with respect to control over money and budgeting, and to see no significant difference between the two payment methods for safety and ease of refunds.
The t-tests presented in Table 3 indicate that individuals with revolving balances are significantly more likely to view debit as better than credit in terms of budgeting and control over money. These may be key perceptual differences associated with revolvers' substitution of debit for credit.
In the next section, we further explore differences in payment behavior associated with revolving balances, controlling for socio-demographic characteristics and participation in rewards programs. We also study how perceptions are related to revolving behavior, controlling for socio-demographic characteristics and rewards program participation.
Results

Revolving Balances and Payment Behavior
Revolving Balances and Fraction of Payments
Both behavioral and traditional approaches to revolving credit card debt suggest that individuals who carry a balance on their credit cards should be more likely, all else being equal, to substitute away from credit cards and into alternative payment methods for purchases. We would expect revolving balances to be associated with a lower fraction of credit card payments and a higher fraction of debit, check, and cash payments. In Table 4 we present ordinary least squares regressions of the following form, with robust standard errors:
F raction ij is the fraction of payments made by consumer i, using payment j. RevolvingBalances i is a binary variable taking the value 1 if an individual regularly carries a credit card balance and 0 otherwise. x i is a vector of socio-demographic and other characteristics of consumer i, which varies with specification but always includes categorical variables for gender, age group, income group, race, education, and a continuous variable for the length of time in years that an individual has held his or her current checking account. The socio-demographic variables are defined as shown in Table 1 . Extended results of these regressions are displayed in Table 5 .
In Columns 1 and 2 of Table 4 we present regressions with FractionCredit as the dependent variable. In the initial specification of Column 1, we find, controlling for socio-demographics, that having revolving credit card balances is associated with a significant reduction in the fraction of payments for which credit cards are used. In Column 2, we additionally control for participation in credit and debit card rewards programs.
6 Some of the demographic characteristics and the presence or absence of rewards program participation are important determinants of the fraction of payments for which credit cards are used. Across specifications, we find that revolving balances are associated with a reduction of between 2 and 4 percent in the fraction of payments for which credit cards are used.
In Columns 3 and 4 of Table 4 we present regressions with FractionDebit as the dependent variable. Socio-demographic characteristics, along with rewards program participation, have strong effects on the fraction of payments for which debit is used. We find evidence for substitution into debit cards by individuals with revolving balances. Controlling for socio-demographic characteristics and rewards program participation, we find that revolving balances are associated with an increase of 4 to 5 percent in the fraction of payments made by debit card.
It seems that, for individuals with revolving balances, the reduction in credit card payments is almost entirely offset by additional debit card payments. In Columns 5 and 6 of Table 4 we present regressions with FractionCash as the dependent variable. We find no significant increases associated with revolving balances in the fraction of payments for which cash is used. If anything, the implication is that revolvers use cash for a smaller fraction of payments than do convenience users. In Columns 7 and 8 of Table 4 , we present regressions with FractionCheck as the dependent variable. We also find no impact of revolving balances on the fraction of payments for which checks are used.
Revolving Balances and Most Frequently Used Payment
Evidence of substitution from credit cards to debit cards for payments is further supported when we examine the payment instrument individuals cite as the one most frequently used at the point of sale. In Table 6 we present results from logistic regressions with robust standard errors of the following form:
M ostF requent ij is a dummy variable equal to 1 if consumer i reports using payment j most frequently. As before, RevolvingBalances i is a binary variable indicating whether an individual regularly carries a credit card balance, and x i is a vector of socio-demographic and other characteristics of consumer i. Extended results of these regressions are displayed in Table 7 .
The results in Table 6 largely confirm the evidence presented in Table 4 . Individuals with revolving balances are significantly less likely to cite credit card as the payment instrument most frequently used at the point of sale, controlling for socio-demographic characteristics and rewards program participation. The calculated odds ratio indicates that revolvers are around half as likely as convenience users to use credit cards most frequently.
Individuals with revolving balances are, however, significantly more likely than convenience users to cite debit card as the payment instrument most frequently used. Calculated odds ratios indicate that revolvers are nearly one-and-a-half times more likely to use debit cards most frequently. There is no apparent difference between the two groups in the likelihood of citing cash as the most frequently used payment instrument. Revolvers are more likely to cite check as their most frequently used payment instrument, although this effect becomes insignificant after controlling for credit card and debit card rewards.
Revolving Balances and Qualitative Perceptions
While we find strong evidence in support of substitution from credit cards to debit cards for individuals who regularly carry revolving balances, the finding provides little insight into the reasons for the substitution. That is, we do not know whether the substitution is carried out because individuals with revolving balances seek to curb their spending (according to the behavioral theory), to avoid financing costs (according to the traditional neoclassical theory), or for some other reason not captured in our data.
The survey asks a series of qualitative questions related to perceptions about individual payments. The literature has supported the view that attribute perceptions are strongly associated with payment behavior (for evidence and discussions see Given that perceptions are important factors in payment behavior, we are interested in the following question: Which payment attributes do consumers with revolving balances perceive as different between debit and credit in a manner that may influence their payment substitution? This question is important, as it may provide support for either the traditional view, the behavioral view, or neither.
The results shown in Table 3 indicate that budgeting and control over money may be the key differences in revolvers' perceptions associated with their substitution from credit to debit. This view is supported by regression results. In Table 8 we present results from logistic regressions with robust standard errors of the following form:
DebitBetter ij is a dummy variable that equals 1 if consumer i approves of debit cards but not credit cards for that specific perception j. RevolvingBalances i is a binary variable taking the value 1 if an individual regularly carries a credit card balance and 0 otherwise. x is a vector of socio-demographic characteristics and variables for rewards program participation. Extended results of these regressions are displayed in Table 9 . Individuals with revolving balances are significantly less likely than convenience users to indicate that debit is better than credit when it comes to ease, acceptability, and refunds. We would expect such differences to increase the use of credit, not decrease it as seen in the data. Revolvers are significantly more likely to indicate that debit is better than credit in terms of budgeting and control. We argue that these perceptions of superior budgeting and control over money may be the key factors in revolvers' substitution from credit to debit. Even though revolvers are less likely to perceive debit as easier to use than credit, they use it more frequently because of the importance to them of budgeting and control over money.
Given the nature of the data and the fact that the questions are open to individual interpretation, it is difficult to parse behavioral and traditional views from perception responses. Budgeting and control over money could be interpreted traditionally as avoiding finance charges, or behaviorally as imposing self-control. We cannot determine whether these results support the behavioral or traditional view of credit card debt, although the behavioral approach is consistent with our findings. Importantly, however, we do not find support for there being another reason why having revolving balances is associated with substitution of debit for credit.
Although previous research has found that individuals with revolving balances are more likely than convenience users to adopt debit cards, there are critical differences between adoption and use. We find that individuals with revolving credit balances are also more likely to use debit than credit for point-of-sale purchases. We argue that this substitution is associated with a perception on the part of credit card revolvers that debit cards can help them to budget better and have more control over their money.
Conclusion
Approximately half of credit card holders in the United States regularly carry unpaid credit card debt. These so-called revolvers exhibit different payment behavior from those who repay their credit card balances every month. Previous research has found that individuals with revolving balances are more likely to adopt debit cards, but so far there have been no empirical studies exploring the relationship between credit card revolving and payment use patterns, such as substitution away from credit cards to other payment methods.
Using data collected in the 2005 Survey of Consumer Payment Preferences, we explore the relationship between revolving credit card balances and payment use. We find that credit card revolvers are significantly more likely to use debit and less likely to use credit, as compared with convenience users who repay their balances each month. We find no significant differences in the use of check or cash between the two groups. The two groups also differ in their perceptions of payments-revolvers are significantly less likely to view debit as superior with respect to ease of use and acceptability, but more likely to see debit as better with respect to control over money and budgeting. The findings suggest that revolvers not only adopt, but also use, debit more frequently than convenience users do, in order to control their spending. Level of significance: * p <0.1, ** p <0.05, *** p <0.01 Level of significance: * p <0.1, ** p <0.05, *** p <0.01 Notes: Dependent variable =1 if individual responded positively for debit cards and negatively for credit cards; zero otherwise. Column 1 is ease, column 2 is acceptability, column 3 is safety, column 4 is control, column 5 is budgeting, and column 6 is refunds. Level of significance: * p <0.1, ** p <0.05, *** p <0.01 
Appendix: Construction of Perceptions Variables
The SCPP asks respondents to fill in a grid below to indicate their perceptions of each payment instrument. The respondents can check as many cells as they want to show whether they agree with a given statement. The grid is introduced as follows:
Please select all the methods of payment for in-store purchases that you believe fit the following descriptions: (You may select more than one in each row.) It is not required that an individual respondent be a user of a particular instrument for him/her to register his/her perceptions. In order to develop the variables for each payment instrument we used the following mapping: a) "Yes" for the first and second perceptions map into a dummy variable, easy to use.
